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(54) OPTICAL PICKUP 

(57)Abstract: 

PURPOSE: To thin an optical pickup without lowering a using 
efficiency of light. 

CONSTITUTION: Light 29 emitted from a semiconductor laser is 
shaped to beams of a generally circular cross section. Then, the 
light is deflected towards an optical recording medium 27 and 
condensed by an objective lens 28. A reflecting light 35 from the 
optical recording medium 27 is separated from the light 29 and 
guided to a detecting optical system including a photodetecting 
element arranged at the side of the semiconductor laser. A 
functional element 25 to separate the reflecting light 35 from the 
light 29 is formed of a uniaxial crystal. A beam-shaped face 32 for 
shaping the light 29 to the beams is formed at one surface of the 
functional element 25. A plane defined by a normal HI of the face 
and the coming light 29 is nearly parallel to a face of the optical 
recording medium 27. The source light is accordingly not refracted 
in a heightwise direction. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 




http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAmaaaJDA407244865P1 .htm 2005/08/22 



«9)B*H»«Fif on <i2)^IH3*HSIj^^Sx (A) (\i)^mm^mmn 

#1¥7- 2 4 4 8 6 5 

(43)&BBB ¥fi£7*E (1995)9^195 

(51) Int. CI. 6 ^JSUSB^ ffl^SES#^ FI Sifr^SSBf 

G 1 1 B 7/135 Z 7247- 5 D 



SSB* IS*«K)Sc8 OL (t7I) 



(21)aJ8S§^ 4f®¥6-36111 


(71) SSSA 


000006747 












(22)fflIiH ¥^6¥(1994) 3«7H 










(72) fmm 


mm 






















(72) 










IlC«£B:*;fflE+Jif&lTS3#6^ 








tt'J 3-F«i 






(74) «IA 


#a± «* w wi*) 




(54) l%W<D&m %\LvV7v7 



(57) [gift] 

&S&#2 7 (ClS]ttT(irfi]$-&T^P>X2 81CJ;0* 
8efti®5fc2 9 tftffiLmB¥m&l<— *fMizmmt!i£tc 
y^Z&^T. MmRM%;3 5 Sriiiig2;ftiK0te 2 9 £#81 

■ tA&t-r«.3tji7t2 9 tnttzzw-Mtimmxmmmtt- 

2 7 SlcnS^fTTHJiEttilft 295 f-Alit5 f- 




(2) 

1 

MX £ ffi£%H% £ $ it & 3fc3fc#f8«ffi*^ * -a 

<h£#g*£irsfii#3l 1 E«©3tbTy 97 v?. 
fCjtUT. 45° T£XT«;*AlcR£lfcC&ettft 

t»*«4i MMiiif^^iojifi]^, e 20 

4E«flD*t!y^7y^. 

1, 2, 3Xtt4E8©)et«^77^. 

[S*S7] X«iMB«IC«7«*AT«-MttiaJI 30 
LfcC t *«p»i:t-5ffl[*a 1 , 2, 3X 
te4Ett<D5fcbf ^7 y:/o 
[fflf*3B 8 ] U'—lf t «H—©^ >y 

2, 3, 4, 5, 6Xa7fMt<Dytl£y97y7. 
[0 0 0 1] 

ME*©3K*:a9R« 0 Steffi » e>n^7t \>v97v 7lzM 

40 

[0 0 0 2] 

if l^6Hl«*$nfeii[jSifi3ttc:J:SK 
«*ttn U ^ — > U >X 2 IC J: 0 B&¥fT3t t $ nfc», 
tf- AW^U XA 3 T?»ffi»«*«*n»»«lc fcf-A 

*tr-AA7 r «jy^4S:aijab, $bi:, ma^uxa 
/ 4 7 *aig-r s c: £ \z± o PHKtcaaftsn, so 



#^¥7 - 2 4 4 8 6 5 

2 

ft U >X 8 K<fc 0 #5** X ^ 6 ©ggii:»x^ ;/ 
h^LT»5KHe»an. ««(OH±/E»*iWStB*Jc 

§t^n^>o d^E»B-CE»SnfcE»3tett. HtfJt* 
l/>X8£ii9. a^tC, l/4ffig«7£t>i§ii-T5 

tt(i3fc*cX«<**U lIfil^UXA5TEH$nTfi*e 
-AX^J y^4HAStT^>o C(Ol5tt-AXyU7 
^47?tta»fi*a>36r|fil)&«Ra:oTiriS<Z>-C. ^gtt> 

[0 0 0 3] co^Tt^i niM^iSi:^^ 

:7 a— #*X:7— «*tAFfi. A F = b — (a 
+ c) tbTVit)^4fc:-A1f-f XS*C«fcO«m$tl. 
7^X7- fl^ATte, AT=a-c tLT^toiJ) 

AF, AT^»^T*tttU>X8<7>^ 3 j~*A*fpl 

n^>o 

[0 0 0 4] RHX OfciiOte) t^m^ (S 

HTHSfcA. ttH13iea)5KB^K9 0° ftmZtlZffitiZ 
*ey^7yy*«*:aMtUTb*5. (g 
3tK— AXyj * 4 £ K-ASf»y>J XA 3 <fc * 
JC«J«lxT43 0, 1 2^**a»ttOIS^ 

ttffiflifcO. iS*£&£ 0 t^^c, «3ttr— A^y 
Uy*4i t-Al^X'J XA 3 £&ftmLTm&LLT 

7+CDY;£ft) tCfToT^Sfctf), 9t\*yt?7v70>U 
S!fb«:Bin«:^t><DT«S. 

[0 0 0 5] C0><fc3ftc:£:**&. 3tffl5 r^>^ 

-^^48^- 1991^3^j *CDS21H^:^bS26H 
CO r^— »f^^ A^ffl7l>n^^Atf^^7 yXj (C^n 

OtfSSnt^*. ap»#l/— if (u— if 

^->?rt^gBg$^c-^x^ h<Z)mAStatC^D^ 
^A*^^— »ftLT«f*^fct><Z>T**. BP'S, 
*py7A*^tt*«3t^S»3tt*»IB , r-S»l»«« 

/-M/>X2, iHlfiJ^UXAS. l/4$t;B1£7&tf 

[0 0 0 6] 



(3) 

3 

ft\zv?Tv7mmz^^x&&&&<D$L'i>. f\^m 
y5AmTT<D&KMm^ftmT\z\MLmz><D-?. 

T^^o 20 
[0 0 0 7] £<D£5&£<h7^ #5S9!te, t^DES* 

[0 0 0 8] 

[0 0 0 9] s»*^2E«^7tbf^^T^^, 8t#JK 

**, e-A*»a©****E*a#«»ci?iWT«raj* 40 

[0 0 1 0] fS*3B3E«C03tfcf^^7^y«, sf*^ 
2E«©3Kfcry^7y7 r lc*^T, ^t^iMKWttSH 1 © 

[0 0 11] »*fl|4E«<Z)3eify^7y^ r tt, tt£fl 
TZ>ftmft£<DftZ>¥-mzMVT. BSrrs^rtlXtM* 50 



t#Bl¥7 - 2 4 4 8 6 5 

4 

fT ft * fS] ( C 8836 L fz t> CO T $> Z> . 

[0012] ^^sig^^^ti^^T^yf^ m&m 

1. 2, 3Xii4E®(0^;tr^^T^7 f tC^^T, 

[o 0 1 3] m^$m®.<Dft\zy>7 7y-?te. m#m 

1, 2, 3XH4iamo)7ttf^^T^ytCi5ViT. t£3E 

[0 0 1 4] mj£m7mm<Dy£¥v?7y7i*. m&m 

1. 2, 3Xfi4E®cD7te^^7^yjC*5^T, 7fr£ 

[0 0 1 5] l»*a8f2®^3fctf^^T^y«, »3cJil 
1, 2, 3 t 4, 5, 6XU7iBt^e7^77^: 

[0 0 16] 

CfPffl] »«3HlE*E<Z)3tlfy^7 r yy^*5l^Ttt, ft 

»LTtf-AK»B©ffi»i:a)fP-5TB^3tE*liffBff 
JCI»¥fT<!:^*«t5tc3t»Jie<OAW^rfi3*»feUTt^ 

cd^, ^—Amm<Dfz^zm^^iz\tmm^r^^(D 
[0 0 17] m*m2mm<Dyt¥*y?yy7\z£>^T 

[0 0 18] S*3|3, 4E*<B3Klf y^Ty^C^l^ 
Ttt, 7tm»««Sg*^CDiH|fij®Offij||<Z)*|6]^, ft3k 

A»TS3fc**£<Df|s*¥ffiK:»LT, 45 , fl»n 
^^iSXXttTff&S^ifiltKJtUTO^^T, ft* 

[0 0 19] a*3B5Ea^3ttr^^'T^^C43 
[0 0 2 0] »*3S6 f 7E«©3Kt?y*7yy 

#<*«v>fe«. B-«tcEia$na*w#u— tftsft 
[0021] m#m8mm l <D%:¥v ?7 vzfiz&\,*T 



5 

[0 0 2 2] 

mmm ^m<D-mm^miu^i,ms{zm^ 
if 2 it^m^2 2 t&-(*<tLTtez>ytm - 

-7h23t, Ml/>X*ffl0)3'J/-HU>X2 4 

/4Scfi«26£. 7tSS«*-C^^^^X^2 7tZ 
»lS]5^c^U>X2 8 £{C£9«£i££nT^£o 

[0 0 2 3] Cdld, ^$1 • ^ffl;ix-/ b2 3tt«x.tf 
H 2 Rtf 0 3 IC^TJ: 5 tC^Tfc 2 9 £tBW f * tf 
y^*-Kffi/£©¥®#U--if 2 li, I£ti33fc^*<7> 
§3t^2 2^^S<ifi^(CftS^-&T^-<7)/^y>5r- 
>?3 0rt(C-{*T^A-E^$itT^^t>0)*r*^ o 3 

[0024] »fpB3i«tt«ifi-r*^ mmtir? 

tf, *fl. (L i Nb0 3 ) , 

»**u>x2 8©#m#iRifc-a ffff) s-&tk«s 

nTV^ 0 £©«JfflSrX'JXA2 5tf>, 3teS-fc 

h 2 3(C»fS]UTAIt®5:tXSi^mitffi^:LT 
«miO©iSH ¥BS*^6^.T»«)*C«»S-fr 
fctf-Ag?£ffi3 2 £LT#/SSnT<n« (ZKBfcf— A 
g?£ffi3 2te, »ftU>X2 8c07tffl^rfS]^H¥ff^S 
tLT*«SnT^5) o ajffl*f^UXA2 5<D 

t-AiiI3 2Wt(S]t§SH ««jl/>X2 80)t 
«itC^LT4 5 0 «ttfc»ffild<fc0«|nlffi3 3^»«$ 
ftt^S. 2£lC. «JB«f^UXA2 5<0 1/4ttfifi 

2 6 lc»|fiir-5tfl»ffi 3 4 ttHAOTi fe^nt^ 0 , 

[0 0 2 5] ¥m&\s— tf 2 1 ttf-ABil 

3 2t<Dfi«H«tClO^Tltt9!'r*. ¥*#U— *f2 1 
^6<D3t«*2 9tflf-A«E»aD3 2lC#LT#»ttt 
I^^Mj^-^TAWn^ t-Aliffi3 2C 

atfc»»sHi itst, z.<d&»hi <h¥*#u- 
if 2 i^ec<z>tf-A«E»ffi3 2\z\st-rz>ytmyt2 9 

(«**c¥fT-Cft<TfeJ:<, Ste. KWTf*ntf«t 
^) <hfc3<fc-5KR«;*nT^S. 

[0 0 2 6] J:oT 4 £©<fc3tt(Kffl¥ffi£*B«:/U 
XA2 5 0**(*A©*|ftt©|««ttaS£'rs*lftJCK 
«Sn, fi8¥ffitf|fili3 3©ffi»H 2 ©^ffij 

£<DMm*45° T?S!X-r-6J:5K:«3£SnT^*. 

[0 0 2 7] COct5ai«^^T. *MM*U— !f2 



(4) $#§1^7-244 8 6 5 

6 

l^effilt$n^:3t«3t2 9tfii[»ffl*a)*«3t"C*S 
*^©*«LhK:EK£nZs::J U * — h U>X2 4 0 
8§¥fr3t<h^nT. «B0r7 r »JXA2 5©bf-A«E»B 

3 2 ICAS j CT^ Gfc^ A^ 2 7 t^fr&ffiW 
tf) tCAttbt— A»»ffi3 2TB«fMl*S»*C£ 
lc<fcOWffiH»ttfce-ASE»£n*. k-AlfI3 
2^e«H«r7 r UXA2 5 * (CilALfc5tH5t 2 9ttfi 
I^]ffi33-C90° S»^n^d<h^J:0. 3frrWA^2 
7fiiJ(Cffi3ttT{lr6]$n^o £CQ£^ic<ift£nTjgJB#r 

10 XUXA2 5G>ffl»ffi3 4^eaiSt^n^7t«, 1/4 

**«2 esaiB-rscticiona^icassisn, » 

$>U>X2 8^J:oT3t^W A^ 2 7 0>E»ffi«C»/hA 

^tc^^n^o COB»BTRWSnfcSM3t3 5tt» 
^1/>X2 8£»*£<hl£J;0«¥frftK:K3n. 
l/4&g«2 6*lfKa*Ci:JCcfc03ttfi316 2 9£te 

(H3fc#ifi]rt* 9 o ° aasii[«fi*iz*sisn, mst®3 

4 £BA#tffi<h LTROlIJfyU XA 2 5 JCAJfT 
^ 0 C<Dd;^JcSBSfX , JXA2 SKBAStLfcfttf* 

20 <HfS]®3 3TH^fflrfi]$nTtf— A»«ffi3 2*^«» 

mzmm?z>zzi\ztiLZ>tf. ^©r. «»-r«»fpK3i 

TE»<*n*ifc«>, R»5tt3 5tf3tH3t2 9<h»«$n 

»«shxe-At^iB3 2 

^ e 3 5 ten 'J hi/ >X 2 4 \zm*b 

AltLfc*. 3tW-ttffi^--y h2 3I*3<7> 

[0 0 2 8] §3fc*^2 2K<fcS«ffiffitfSE 

JK^rafilTf**. BP'S, 7;*— #AX^~-{f^§A Fte, 
30 AF = b- (a + c) tUTl^^Stf-A-tf-f XffitC 
£9t£ffi£n, h^v^X^-fi#AT«, A T = a — 
c (h LTUt)«)i^7 ya^SCJ; Oftlil^n, Cin 
b(DX7-i^AF, ATt;So^T^l/>X2 80) 

^.x-^tciOfT^n^o Mr«ffi«a#tfM^.tf 
a + b + c &£§7fc#J§^P2 2 J: 0«ffl$ns. 

40 4#^Htea:^t)<Z>T*S. 

[0 0 2 9] **16«fc:<J;S«BSrX'JXA 

*#*"T-5JiTtf. lf—ASE^«ffitf«IB8«T*SO 
T?, S®»fXUXA2 5^, 04i:^tJ;ai:, dffijffi 
3 3 6«n=ftyuXA(ti/T#Antfct^ 

tc, fll«)iB3 3®SIIH2 tt«HfiHtJ:5K:j|fi*»A«) 
*r6]«h4 5 0 TSSXnJ;5t:8t$nT^S. iicod: 
5tt*frT«C, 3K«K (3tt«*2 9) ^}£»H 2 WtlT 

50 P«*«>5etf*Kx - ylBTtt»**». ^?§y - 



[0 0 3 0] dtua. ^,»^±, isc^^cifS] 

m 3 3 £f&^®P , 2 <b LTtfrigLTft* 2 OODH^ttO) 
Z/UXAP, . P 2 &&&2l£TteZ>-mzififfi<D±'f 

, , A 2 li#^UXAP, . P 2 <Wfc¥*ll*SU 

^^s®j-r^>5t) te^uxAP, . p 2 ©H*-c«3e« 

£=sin _l [n 0 sin (sin~ l (n e ' 



[0 0 3 1] J;oT, **«««lrt«)*JB«r7 r UXA2 

*lctt, St§780nm ©*«C»UT. #3t«JB*f*n 0 = 
1.5387, S«3tt«B#f*n e =1.5476T*-50>^ f = 
0.51° o£9, **»«<oaBfiyUXA2 5 

POMteSiWetttO. 51° <Dtt 

[0 0 3 2 ] CCC. Jgj®«r:/UXA2 5€r*^T^- 

<Dj:2t£iz&m) it* miz. )v?-)v. -xm^s* ~*?m 

^7h2 3*C*3tt*¥»ff U—tf 2 i ^^m=f-2 2 <t 
^EHmHSI€rJ!2:*JCtSCt^T€r. ftilTfc 2 9 

[0 0 3 3] ioT, *^mmm&L(D%:\Lytr7y7\Z 

H*±Ttt, l/4jggj£2 6£ffi#t®3 4K1— *Mfc£ 
1**<&fc»*«n?**. *&. «E*tf>£?&*ny^A 



(5) HHf 7-2448 6 5 

8 

♦ f^tcsa^-^Tfe) ij^jxap, *-c«»«3t«. 

XAP 2 4>Ttt#3fc«<fc&*. tCT, yUXAP, . 
P 2 ©*«*jB*r**n 0 . S#3fcS8JB#r^£n e tt 

n e sin4 5 ° =n 0 sin 0 ( 1 ) 

Pil*C07fec0A#t^^<f)^:-r^<h, 

4> = d-4 5° (2) 

sine =n 0 sin<J> (3) 

10 tf*4t«. Ctxe<0 (1) - (3) 5ti:0#^£U£ 

• sin4 5° ) /n 0 -45° } ) 
(4) 

mmmm^^omtsiochhu^K mz, ^mm\z 
^otn nu/-hi/>X2 4&»mu>x&xm-r 

if 2 i tstytXT2 2££io<z>/W5r- 
y3 0rt(C— *T»A$-&T3ttJB-«m3.r: ! y h 2 3 £ 

20 i«it^«oT, %\iv 2t v^^ten^muzmS' 

[0 0 3 4] ft*5, «H*f7 r UXA2 5 

CQ3fc^fftA4>;£|S]£, e— Afi»ffi3 2«)ffi»H, £A 

m6izin-t<koiz. um^m^n 
tejj&i (=18 0° ) izmttzj:?izi,T*>mm<D%} 

APi:i5i/^iA 1 . a 2 &A»A*:fe©(c«a-r 

30 [0 0 3 53 

o»*u z.wytJ&ftmmmmi'o) 1 o^scf^ss 

40 <hAStT^^M7tt^ff^¥®^MS23ta2S^®tCiBS 
^ES«ffffitCBSWT^ft^<t^*C^S5tOASt^f6] 

Lft^t>a)<hfto, ?t\±v 2 7 vznsxmmit*mz>z. 

50 [0 0 3 6] R«9 2 E«®* K 7 ? 7 7 ^fc JiWl 



(6) 

9 

ft5Cta<.-«fijS»OBW • ^MitRZf&zix bit 
[0 0 3 7] mXm3&WL<DX¥v?7v7{ZJ:tl^ 

M-rzftmyttKDftz^mzttLx* 4 5°mn io 

[0 0 3 8] i9*3B4i2«c03tlf^^7 r y^lCctn«, 

[0 0 3 9] ap*3B5E«©3etry^Tyy»cJ:ntf, 
Mf*Sl. 2, 3X«4E*<D3ttfc!y^T!y^C*3li 20 

[0 040]|f*^6, 7|5«(03tey^Ty^C<ttl 
^©T^fi«StSC^7?SS. 30 

[0041] mikmsmm<o9t\zv >?? v?\z&n\i, 
[mi] 



^Wm^7 - 2 4 4 8 6 5 

10 

M3ft«l. 2, 3, 4, 5, 6Xfi7IB«^^bry^7 
'r-iSmz-tk-emALfccD-C. $t*f v 9 7 y 7<D—m 

mi] *mw<D-mmmz^T&®mmm'v$>z>o 
[02] ytm-&&3i-v 

[0 3] ^<7>IEffi0T&£o 

[04] 3tm^SOH3g^i^^-r-5fc^cO^SW«^0 
[0 5] ^«^fiE^^ir^;^>yuXA^^f«^ 

0T^^o 

[0 6] mmm^v XACD&j&m&fikTMm&jmf&MT* 

[0 7] ^M^^-rid®0-c^^o 
[0 8] ^<o^ytmT<DjEmmx$>^o 

2 1 H***^— »f 
2 2 

2 5 ytj&ftmmmm^- 

2 7 mmmw 

2 8 nmv>x 

2 9 

3 0 ny^r—v 

3 2 t: — 

3 3 (Ufa® 

3 5 E»3t 
A 

H, tf-AS^ffi<Dftiti 

H 2 <IftffitE>fe& 

[0 2] [0 3] 




[H4] ms) 




[0 7] 

6 




- 2 4 4 8 6 5 
[0 6] 

30. 




